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Over the Highways 


Like a boy whose ‘high-water pants’ have been replaced by a pair adequate- 
ly long, Equipment and Procurement Division’s visible thrust of growth will be 
accommodated—for a while, at least—when the Division occupies the new Camp 
Hubbard plant and offices next year. The enormous building will cover the equiy- 
alent of nearly two city blocks. It completes a building program which began 
for the Division with the construction of a trio of storage and distribution ware- 
houses in the convenient general locations of Athens, Post, and Seguin. 


Shops for sheet metal, wood, machine, welding, painting, and automotive 
work will settle into more than half of the building. One of the finer conven- 
fences in this 192 foot 8 inch by 120 foot work area will be a covered all-weather 
truck bay. The warehouse portion will hold all raw materials for the shops, in- 
cluding sign plating and sign rehabilitation. Also, under the roof of this largest 
cf the Highway Department's installations at Camp Hubbard there will be of- 
fices for D-4’s accounting, contract, and distributer sections; an instrument re- 
pair shop; a conference room. Personne! from Highway Planning Survey and In- 
formation and Statistics Division will be quartered in a portion of the building 
also. 


In an article accompanying pictures of Equipment and Procurement Divi- 
sion as it looks today and as it will eventually look, Paul Hancock, Plant Super- 
intendent, tells of revised production controls which will result from the up- -to- 
date plant facilities. 
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In the new Equipment and Procure- 
ment Building in Austin, the long, 
low wing at left in this architect's 
drawing will house D-4 accounting, 
contract, and distributor section 
offices, as well as instrument re- 
pair, Highway Planning Survey 
shop, and conference room. The 
remainder of the building will bring 
under one roof six shops, the ware- 
house, and sign-plating and sign- 
rehabilitation units. 


Shops filled with men and machines 
will be measured off within this 
large area where on an August day 
a crane was stationed to dump 
concrete for the floor. Men at right 
in picture spread mixture which 
swings over fo them in large buck- 
et, visible at left near a parked 
truck. 


HE new Equipment and 
Procurement Building, 
though still four months 
from completion, has al- 

ready influenced production controls 
at the Camp Hubbard plant. By the 
time the seven construction shops 
here and the warehouse which pro- 
vides them working materials are ac- 
tually under the same roof, these re- 
vised procedures should be a_ well- 
oiled routine. 

Intrinsic with the improved physi- 
cal accommodations of D-4 are im- 
proved procedures for intake and 
output of jobs from the construction 
shops and for delivery of materials 
ordered from the warehouse. The en- 
tire building program of the Division 
(including the strategically located 


general warehouses in Athens, Post, 
and Seguin) will make not only for 
adequate housing but also for more 
economical operation. 

Already the Districts have realized 
tremendous savings in freight costs 
since three centrally located ware- 
houses have been operating. Districts 
may now purchase supplies as need- 
ed. They have restyled their shopping 
outlook, because a nearby warehouse 
with quick shipment or pickup makes 
unnecessary a large individual Dis- 
trict reserve of supplies. This cuts 
down the District warehouse inven- 
tories in sizable amounts. Another 
contribution to the general improve- 
ment in supply operations will be the 
“General Warehouse Catalog,” first 
edition of which the Districts re- 


Procurement Building 


Paul Hancock, Plant Superintendent 
Equipment and Procurement Division 


ceived in July. The stock number 
system initiated in this order book 
is evidence of new stock controls and 
the change which the three new ware- 
houses have caused in the D-4 ac- 
counting section office where records 
for all are kept. Listed by number and 
unit of measure (whether available 
by the package, the pair, the carton, 
set, roll, bottle) are all items stocked 
in the Athens, Post, Seguin, and 
Camp Hubbard warehouses. 


Just as the new warehouses influ- 
ence accounting and _ record-keeping 
methods, so will the moving together 
of all units of the Division at Camp 
Hubbard affect procedures. 


Chief among the new measures is 
a production-flow plan for the con- 


struction shops. In the past, five sep- 
arate major sections and six minor 
departments were operated more or 
less in a decentralized manner. As the 
work volume increased, operation in 
this decentralized manner became 1m- 
practical. 

For this reason the office of Plant 
Superintendent was established to co- 
ordinate activities of the general 
shops, general warehouses, core-drill 
operations, accounting section, and 
other miscellaneous sections. A cen- 
tral starting point for work orders 
sent to Camp Hubbard has now been 
arranged. 

For example, if an idea for equip- 
ment unavailable on the open market 
is submitted by a District for custom 
building, it will be described in a 
memorandum request, prepared in 
duplicate with plans attached, if avail- 
able. The request is submitted first 
to the Plant Superintendent. After 
he has secured the approval of the 
director of the division, a work order 
is then issued, and the request is giv- 
en to a new section for plans and 
specifications. Here the plans are 
checked—and, if necessary, new ones 


are drawn—and a list of materials 


is prepared. Thence it is routed to 
the materials section so necessary pur- 
chases may be made and authorization 
given to the warehouse for issuance 
of materials in stock. The job then 
receives a priority rating determined 
by the Plant Superintendent, who has 
before him at a glance the progress 
of all shop projects. 

The ‘new system will work to the 
benefit of the Districts and Divisions. 
For them delivery deadlines may be 
calculated and met more accurately. 
It will be a simple matter for the 
Plant Superintendent to provide them 
with progress information or make 
reports should there be delay on a 
job. To the plant itself the new pro- 
duction control insures receipt of 
proper materials when and where 
they are needed. By channeling all ac- 
tivity through the Plant Superintend- 
ent’s office, the sections will be co- 
ordinated as one unit with increased 
cooperation and efficiency. 


John B. Nations, Director of Equipment and Procurement Division, walks 
through the future shops. The new building covers two city blocks and 
completes D-4's building program which began with construction of three 
distribution warehouses in Athens, Post, and Seguin. 
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New organization will prevail under the new roof. Here Paul Hancock, 
Plant Superintendent, literally puts his finger on a job which is a project 
in one of the shops. By color of tab, Hancock knows when the job order 
came in, its kind, and the stage it is in. 


These scattered shops of D-4 will come from all parts of Camp Hubbard to the new building. 
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This chart shows the new production flow plan for the construction plants of Equipment and Procurement 


Division. 
ee @ @ 
WRAPPING BALL JOINTS 


Joel, D. Willson, Senior Maintenance Superintendent 
District 5 
Pictured is a process we have used 
for a long time in District 5 to pro- 
tect ball joints from dust and sand. 
It consists of wrapping the joints with 
strips of heavy canvas. We rebuilt an 
old motor grader in 1940, and as an 
experiment wrapped the joints. 
When the machine was finally worn 
out and traded off, the blade lift and 
steering joints were unwrapped and 
found to be still in good condition. 
Since then we process all of our motor 
graders this way. 


O. R. Justiss, Senior Equipment Su- 
pervisor, holds a strip of the heavy 
canvas ducking used to wrap 
blade-lift joints. 


We drive piles - 


the Soviets shake ‘em down 


Visiting engineers reveal vibratory driving techniques 
for piles and sheeting at USA-USSR engineering seminar 


by M. D. Morris, ASCE 
Consultant, New York, N. Y. 


Vibratory pile driving in the Soviet 
Union is not just a “shakedown,” it 
is the general practice. This came out 
at a joint USA-USSR Soil and Foun- 
dation Engineering Seminar held last 
month at Princeton University. 

All but a very few of about a hun- 
dred invited U. S. engineering parti- 
cipants were surprised to learn that, 
for the past decade, Soviet engineers 
have been successfully using vibratory 
methods to drive piles, sheeting, 
caissons, sand drains, and_ soil-sam- 
pling tubes. 


Many topics 


Among the many mutual technical 
problems discussed, that point evolved 
as the major one in the meeting spon- 
sored by the Highway Research Board 
of the National Academy of Sciences 
and the American Society of Civil 
Engineers, in cooperation with the 
Academy of Construction and Archi- 
tecture, USSR. 

In response to the greetings of Pro- 
fessor W. M. Angas of Princeton and 
HRB’s Fred Burgeraf, the chairman 


of the Soviet delegation, academician 
I. M. Litvinov, expressed the hope 
that along with the solution of foun- 
dation-engineering problems, both 
groups would also seek a basis to 
build a firmer foundation for peace- 
ful cooperation between our two 
great countries. 
Permafrost problem 

Professor N. A. Tsytovich’s paper, 
in English, on “Problems of Frozen 
Soil Mechanics in Engineering Prac- 
tice” was followed by a panel discus- 
sion on permafrost construction tech- 
niques, which was moderated by G. 
W. McAlpin of the New York State 
Department of Public Works. The 
panelists, Professor A. R. Jumikis of 
Rutgers; Ro R. Philippe and. F: J. 
Sanger of the U. S. Army Corps of 
Engineers, and H. F. Winterkorn of 
Princeton, found few differences in 
the techniques of construction in per- 
manently frozen ground. 

Princeton’s Professor G. P. Tschebo- 
tarioff, the prime motivator and gen- 
eral interpreter for the entire seminar, 
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was chairman at a luncheon, after 
which W. H. Wisely, executive sec- 
retary of ASCE, spoke about the pro- 
fessional societies of the U. S. and 
their independent, nonprofit opera- 
tions. 

Then came the revelation. In a 
film, “Vibratory Driving of Piles and 
Sheet Piles,” with English sound track 
(a film prepared for a previous soils- 
engineering meeting) the Russians 
showed that vibration with direction 
could excel in this type of operation. 
To illustrate the basic concept, a vi- 
bratory kitchen mixer was filled with 
sand and topped with a steel ball of 
golf size. When the jar was vibrated, 
the ball sank to the bottom. Then, a 
ping-pong ball was placed in an empty 
blender jar and buried under the 
same type of sand. After vibration be- 
gan the ball rose and emerged on top. 

Now, after ten years of develop- 
ment and practice since their first 
BP-1, the method can be used to drive 
an average 60-foot steel H-pile two 
and one-half times faster in any soil 
than by the conventional hammer 
method. R. A. Tokar, director of the 
Institute of Foundations of the Acad- 
emy, USSR, said later that steel sheet- 
ing can also be driven with this same 
time advantage. Added advantages 
are the comparative silence, steady 
penetration, and not too great var- 
iance in the cost of power, operation, 
and maintenance. The big economy 
comes in sheeting withdrawal, he said, 
for sheeting can be shaken out easily, 
and in an unbent, re-usable condition, 
in casés where diesel or steam rigs 
had failed. 

The film also showed how the vi- 
bratory motor was fixed to the wood, 
steel, or concrete-pile top. Leads or 
guides were or were not used, depend- 
ing upon local conditions. Batter piles 
were driven at all angles. Hollow, 
precast-concrete piles up to nine feet 
in diameter were driven, open-ended, 
and later the trapped material was 
vibrated loose and blown out, leaving 
the hollow casings. 

Mandrels for sand drains with spe- 
cial cherry-picker-type winged points 
were driven. When they were filled 


with sand, vibration did the dual job 
of settling the fill grains and with- 
drawing the shell at one time. 

Continuous soil sampling to any 
depth is possible by vibratory driving 
of the sample tube. However, this 
only serves to get the depth and char- 
acter of the strata changes for boring 
logs, since the vibrations cause dis- 
turbance in the sample core structure, 
rendering it useless for precise con- 
solidation and triaxial testing. 

M. M. Levkin, chief engineer, De- 
partment of Large Bridges, USSR, 
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Using vibratory equipment like that 
shown above, Russian foundation 
engineers sink all types of piles, 
plumb and battered, and also ex- 
tract piles. The Russians say their 
shakedown technique is faster than 
driving a pile with a hammer. 


then delivered his paper on the prac- 
tical field aspects of driving caissons 
for bridge construction. He disclosed 
that precast sections up to eighteen 
feet in diameter were driven in all soil 
types by large vibratory drivers capa- 
ble of delivering downward forces 
reading 250 tons. ‘These machines 
were over 9.84 feet in height. It was 
also shown that some case combina- 
tions required high-frequency vibra- 
tions of small amplitude and others 
needed massive forces of low frequen- 
cy and large wave lengths. Special 
cases were accomplished by use of 
combinations where curve forces were 
added. 

A second panel followed, moderated 
by Professor J. Slade of Rutgers, with 
Professor R. K. Bernhard of Rutgers 
and Professor W. Schmid of Prince- 
ton; Dr. J. Lowe Ill, Vippetts; 24m; 
bett, McCarthy & Stratton; and W. P. 
Kinneman of Raymond International, 
who said that this company had done 
some experimental work with vibra- 
tory methods, but as yet not to any 
conclusive ends. Dr. Tschebotarioff 
pointed out that all the papers and 
data given at the sessions would soon 
be published by the organization. 
Professor T’sytovich has written a rath- 
er advanced book on special dynamic 
soils engineering, which has been 
translated and edited by Dr. Tschebo- 
tarioff and will shortly be published. 

H. P. Brooks,’ U. S State Depart- 
ment interpreter for the delegation, 
explained that soil mechanics was only 
one part of the broad aspect of total 
design and construction in which the 
Soviets had interest. Present in addi- 
tion to those previously mentioned 
were A. V. Gladyrevskiy, chief special- 
ist of construction layout of the State 
Construction Commission, and Pro- 
fessor V. M. Bezruk of the State High- 
way Research Institute. A post-session 
tour of major construction works in 
and around New York City and a din- 
ner at the Engineers’ Club were ar- 
ranged by S. J. Johnson, chairman of 
the Soil Mechanics Division, ASCE. 

The Princeton seminar was the first 
of a series of four such programs. A 
visit to Washington, D. C., followed. 
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Temporary 


Intersection 
Signal 


Palmer Massey, District Engineer 
District 25 


Usually it is necessary to stop the operation of an intersection signal light while repairs are being made. Some device 


or arrangement to caution traffic is needed during these short periods of time because it is possible for drivers of 
vehicles to become confused. 


This portable caution signal has been used successfully in this district. It has an amber flashing light mounted on 


top. The stand folds up so that it occupies very little space in the truck. A six-volt car battery furnishes the power. 


The sign itself is sixteen by eighteen inches. The legs are made of thin-wall conduit or any lightweight metal. 


Advantages of having a 


Policy ond Design Standards hor Modions 


Virgil J. McGee, District Administrative Engineer 


Some very important and varied 
benefits to the Texas Highway De- 
partment could result in a policy de- 
veloped by the Joint Committee on 
Median Practices on Highway Routes 
on City Streets. One of the most im- 
portant advantages, as I see it, in hav- 
ing a policy and design standards for 
medians is uniformity. By uniformity, 
I do not mean it would be necessary 
to standardize on two or three typical 
types; however, I am sure you will 
agree that the least number of vari- 
ables would be desirable. If a policy 
could be derived whereby a certain 
median type would be used on all 
projects of a given right of way width 
through areas having similar zoning 
possibilities, it would simplify the 
planning work of highway and city 
engineers. That such a limited policy 
would be adopted is, more than like- 
ly, wishful thinking, but it would 
save time on plan preparation and 
more than likely result in some sav- 
ing in construction Cost. 

As we all know, the Highway De- 
partment is frequently requested by 
city commissions to improve city 
streets that are on highway routes. 
Most of these city officials are hard 
to convince of the advantages that the 
median offers to moving traffic and to 
safety. They can only see what they 
believe would be a detriment to busi- 
ness. A firm median policy adopted 
by the Texas Highway Department 
and the League of Texas Municipali- 
ties would deter the city officials 
from asking for a street design not 


District 4 


practical or to the best interest of 
the traveling public. The fact that 
a joint committee of highway and 
city representatives has studied this 
problem and has agreed upon certain 
policies will lend support to the High- 
way Department’s stand in this policy. 

There are 25 highway districts in 
the State of Texas, each headed by a 
District Engineer, and each of whom 
has firm convictions of his own of 
all design problems. Before the event 
of the state-wide policy governing the 
design of driveways and curb open- 
ings adopted by the Highway Depart- 
ment in 1953, each District Engineer 
had to form his own policies regulat- 
ing the design of these driveways. I 
am sure that there were 25 different 
policies in the state. Now, with only 
one governing policy in effect, better 
understanding has resulted between 
everyone involved. We have found 
that abutting property owners are be- 
coming less difficult concerning curb 
openings on each new project in- 
volving curb and gutter. Especially 
is this true in towns where the city 
commission has adopted the Texas 
Highway Department design stand- 
ards for curb openings. I believe the 
same results could be accomplished 
with the median policy, especially if 
the median policy is the result of 
studies conducted by joint committee 
of highway and city engineers. 

City trafic engineers and Highway 
Department engineers are more or less 
in accord as to the advantages of a 
median, but more factual data is 


needed to back up this belief—so 
that the average layman and city of- 
ficial can be convinced. Another bene- 
fit that could be derived from uni- 
form median policy would be that, 
with uniform medians in use, more 
factual data could be obtained to sup- 
port the use and design of the medi- 
an, which in turn would increase the 
possibility of acceptance of such a 
policy by the City Administration. 

Though it may seem farfetched, in 
my opinion, a uniform median policy 
will make for better and more uni- 
form traffic enforcement among the 
many cities within the state. A uni- 
form traffic enforcement would result 
in better driving understanding and 
obedience, when one has to drive in 
different cities within the state. 

A uniform median policy will also 
lend itself to more uniform intersec- 
tion design, more uniform curb open- 
ings or driveway entrances, and more 
uniformity in spacing of median open- 
ings; which, in turn, would increase 
the potential traffic volumes along 
the streets. With this higher volume 
potentiality, it would seem reason- 
able that this street would have a 
longer life span as a usable thorough- 
fare. This, therefore, would save the 
taxpayer money due to the fact that 
it would be a considerably longer time 
before it would be necessary for the 
Highway Department or city to build 
another street or bypass to take care 
of the ever-increasing traffic. 

With the adoption of a median pol- 
icy made possible by the work and 


*Speech presented at the Thirty-third Annual Short Course. 
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study of this Joint Committee com- + 


posed of members selected by the 
Texas League of Municipalities and 
State Highway Department, it is felt 
that our designing engineers can pro- 
ceed with the proper median design 
for the best interest of the traveling 
public without fear of having their 
design discarded due to pressure 
brought to bear on the Highway De- 
partment administrators by outside 


interests and civic groups. It will, | 
believe, be necessary for each city 
governing body to adopt this pro- 
posed policy by ordinance before it 
would carry much weight in a_par- 
ticular city; however, I also believe 
that most city commissions will wel- 
come the opportunity to adopt a fixed 
policy of this nature as it would give 
them some backing in defending the 
practice of median construction in 


their city. 

I feel sure there are a great many 
more benefits that may result from 
this Committee’s work which I have 
been unable to bring to your atten- 
tion, but I sincerely hope this Joint 
Committee will be able to come for- 
ward with a policy that is acceptable 
to both the Texas League of Mu- 
nicipalities and the State Highway 
Department. 


Another Maintenance Problem in District 9 


District 9 submitted the picture below as “one of the various problems encountered by our shop personnel.” 
A few weeks ago, the air-conditioning unit in one of the residency offices failed to function properly, and the 


shop employee assigned to the job found the trouble to be in one of the electrical motors. Imagine his surprise when 
he removed the motor housing end plate and really found the trouble. 
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Opening remarks by public re- 
lations instructor S. H. Wom- 
ack set the theme for the meet- 
ing. "In everything said here, 
I'm talking to you—not to John 
Jones back in the office." 
Womack has conducted classes 
throughout the United States 
and Canada. 


Public Relations 


“We are dependent on the attitudes and personalities of all employees 
—their ability to get along with others, for the expected success of right 
of way.” This idea formed the basis for recent Right of Way Public Re- 
lations Conferences held over the state. 

Under the direction of Tom H. Taylor, Manager, Information and 
Statistics, and in cooperation with Right of Way Division, conferences 
were held August 25 through September 4 in Abilene, Dallas, Houston, 
and San Antonio. Object of the conferences was to equip Right of Way 
personnel with the best tools and techniques available for working with 
the public in obtaining right of way. 

More than 450 persons attended these four conferences, representing 
district right of way personnel, Bureau of Public Roads employees, and 
out-of-state highway departments, plus other highway personnel. 

One of the instructors for the conferences was public relations expert 
S. H. Womack. Womack, who has trained people throughout Canada and 
the United States, divided into three phases his lectures on how an em- 
ployee’s attitudes and personality influence what the public thinks of 
the right of way program of the Department. 

Largest attendance of the four areas was in San Antonio, where not only 
129 district and right of way personnel participated, but also 24 em- 


ployees from other divisions and the Bureau of Public Roads. 

Visitors from out-of-state highway departments were in the audience 
at both Dallas and Houston, and an Oklahoma delegation approached 
leaders of the school with the request that they conduct the course for 
Oklahoma right-of-way personnel. 

One feature of each area gathering was a discussion by members of a 
panel of right of way personnel on the various phases of right of way 
acquisition. 

Remainder of the two-day gathering was spent largely in self-examina- 
tion. Communication media used now by Right of Way in contacting 
the public was considered in a portion of the program presented by 
Taylor. These methods were supplemented with additional communica- 
tions ideas suggested by the speaker. 

As another part of the program, an actual courtroom situation, in 
which defense and state’s attorneys examined right of way witnesses in 
a mock condemnation suit before a jury, was part of the penetrating look 
which right of way personnel turned on itself. 

Just as a magnifying glass will find the minute thorn which is the of- 
fender in a sore finger, so did the two-day sessions—through Womack’s 
lectures—seek to hold up for examination details of the manner in 
which Highway Department policies are interpreted by personnel. 

Positive attributes which may be acquired by the individual employee 
to improve his personal relations with others, and how to acquire these 
attributes, were discussed by Womack. One portion of Womack’s instruc- 
tion required the audience to grade themselves as individuals on traits 
necessary for getting along successfully with others. 


Tom H. Taylor, Manager, Infor- 
mation and Statistics Division, 
stresses the importance of public 
information and its meaning in this 
flannelboard presentation. 


~ 


for Right of Way 


An attentive audience learn how 
each fits into right of way public 
relations. Included in the training 
program was a test which each 
person took to grade himself on his 
ability to get along with people. 
The catch-——explained at the end 
of the test—was that the test 
should be given to the immediate 
supervisor. of each to be graded. 


SECURITY 
INCOME, 


Public relations expert Womack 
discusses what a job offers the 
employee. "If it is not a challenge, 
then you are not doing your job 
well; if your work is not interest- 
ing, you are at fault." 
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Courtroom procedure "don'ts" are demonstrated by Ed Cazares, Afttor- 
ney General's office, in the role of Mr. Right of Way Engineer. Clifton 
Speir, Senior Right of Way Investigator, and John Webster, Attorney 


General's Department, portray attorneys for the State and for the right 
of way owner. 


"Reader's Digest is written for the 
eighth-grade level," says Taylor in 
explaining that writing for public 
information should be kept simple 
and clear—whether the writing is 
a letter, an article, or a press re- 
lease. 


Jack Staples, Right of Way Engi- 
neer, District 14, is the model wit- 
ness in this mock condemnation 
suit. In this skit, objectionable and 
desirable manners and techniques 
were illustrated for right of way 
personnel. 
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Sn cette orgie 


Right of way comes up for discus- 
sion by this panel in San Antonio. 
Left to right are George S. Meyer, 
Senior Resident Engineer; Alton 
Vordenbaum, Senior Right of Way 
Agent; Charles H. Noble Jr., Sen- 
ior Right of Way Appraiser; Wil- 
liam Guthrie, Senior Office Assist- 
ant; Royston S. Lanning, Senior 
Right of Way Agent; and Franklin 
C. Young, District Right of Way 
Engineer. 


Moderator for the Dallas right of way panel is Ed Couch, Chief District Right of Way Agent. Others on the 
panel are, left to right, Ray Hale, Senior Right of Way Agent; Vernon Thomas, Right of Way Appraiser; Ben- 
jamin F. Knight, Associate Right of Way Agent; and John E. Pierce, Senior Right of Way Agent. 


Frank Cawthon, District Engineer 
for the Dallas district, talks with 
visitors from the Oklahoma High- 
way Department. Center is O. K. 
Cargill, Senior Right of Way 
Agent, and at right is C. T. Davies, 
Chief Appraiser. 


Bureau of Public Roads men at- 
tending the conference included C. 
C. Mauk, Oklahoma; C. W. Ruck- 
man, Austin; J. D. Kunke, Fort 
Worth; J. M. Page, Austin; J. M. 
DeBardeleben, Fort Worth; A. C. 
Taylor, Fort Worth; M. C. Rein- 
hardt, Oklahoma; J. F. Cary, Aus- 
tin; and H. M. Jordan, Baton Rouge, 
Louisiana. 
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In February 1957 construction was 
completed on an 88-mile concrete sec- 
tion of IH 35 north of San Antonio. 
Paint stripe was placed prior to the 
opening for traffic, and approximately 
one month after the stripe was placed, 
flaking occurred. It was soon necessary 
to restripe. 

This flaking continued, necessitat- 
ing restriping every three months. In 
May 1958, stripe was removed by us- 
ing the Tennant machine purchased 
in 1955 for removing stripe from as- 
phalt pavements. 

Enough grinding was done to re- 
move the paint and cut through the 
finish on the concrete. This cutting 
operation would begin at the start 
of the day’s work and end in the 
afternoon, allowing enough time to 
replace the stripe removed. It has 
been necessary to restripe this sec- 
tion only once due to wear since this 
was completed, and to date, no evi- 
dence of flaking has appeared and the 
stripe is in good condition. 
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William O. Behr, Sign Supervisor 
District 15 


This stripe withstood the extreme 
wet-weather conditions in the fall of 
1958 and the cold weather this win- 
ter without showing any bad effects. 

Since we were experiencing the 
same flaking conditions of the paint 
on the concrete sections of the ex- 
pressway in San Antonio, and the 
results of this operation proved so 
satisfactory, all of the paint stripe on 
concrete pavement on the expressway 
has been removed and replaced. A 
total of 8.25 miles of solid paint stripe 
has been removed from 22 miles of 
concrete pavement at a unit cost of 
$75.30 per mile of solid paint stripe. 

We feel that by using this method 
we have achieved a savings, plus the 
fact that we now have a much better 
stripe, both in appearance and wear- 
ing quality. We will continue to gain 
as a result of the grinding, since the 
unit cost of removal is approximately 
the same per solid mile as the cost 
of placing the stripe. 

Mr. Behr’s paper represents a very 


This Tennant machine was bought 
in 1955 to remove stripe from as- 
phalt pavements. 


In May 1958 the machine was used to remove the 
flaking stripe from the concrete pavement. 


After removal of old stripe and placing of new, re- 
striping has been necessary only once due to weer, 
and no flaking is evident in this picture made in April 


of 1959. 


Discussion by C. J. Keese 


valuable contribution to the field of 
pavement marking. These findings 
will no doubt mean a very great sav- 
ing of time and money. Mr. Behr and 
District 15 are to be congratulated 
for this important contribution. 


A clean pavement surface and an 
adequate “‘dry-film” paint thickness 
are prerequisites in obtaining ade- 
quate service life from pavement 
markings. 


It is a well-established fact that 
paints on concrete pavements gener- 
ally flake off long before they would 
be worn off by traffic. This flaking fol- 
lows two general patterns: (1) the 
entire stripe (or much of it) flakes 
off, leaving the pavement surface 
bare, or (2) small flakes break out in 
rather uniform pattern over the stripe, 
giving the same effect as an abraded 
or worn stripe. 


Research Engineer 
Texas Transportation Institute 


Careful, close observation is neces- 
sary to reveal the true type of failure 
of a pavement stripe. Rapid observa- 
tion, particularly from an automobile, 
very often leaves the observer with an 
incorrect opinion of the cause or type 
of failure. 


Reasons for Poor Bond on Concrete 


Paint films applied to concrete 
pavements are bonded either by (1) 
mechanical interpenetration (thin 
fingers of paint penetrating the pores 
of the pavement) , or (2) chemical or 
electrical attractive forces between 
molecules. 

To provide mechanical bond, the 
paint must penetrate the pores of the 
pavement, and for long service life 
the thin fingers of paint must remain 
ductile throughout the life of the 
stripe in order to withstand the up- 


ward pressures of moisture and soluble 
salts which come up beneath the 
stripe. This is reported in the article 
“Comparison of Paint Films of Var- 
ious Thicknesses as Traffic Stripes” by 
Charles J. Keese, which appeared in 
the December 1952 issue of Roads 
and Streets. 


The surface of a concrete pavement 
is rapidly disintegrated by the action 
of moisture and particularly the for- 
mation of soluble salts brought up by 
the moisture rising out of the pores 
of the concrete. The surface of con- 
crete under a microscope resembles 
a coral reef or appears to be honey- 
combed. 


Irregularities in the pavement sur- 
face are quite rapidly filled with road 
dust and tire film which is not easily 
removed from these pockets. ‘The 
bond that might be obtained between 
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the paint and pavement is prevented 
by this dirt. Anyone who has ever 
changed a tire is aware of the difh- 
culty of removing tire film from the 
pores of the skin. The tire film which 
collects in the pores and surface ir- 
regularities of the pavement is ex- 
tremely difficult to remove by broom- 
ing, air-jet, or even scrubbing. Such 
foreign matter on the pavement sur- 
face will prevent bond between the 
paint and pavement. 

The problem then becomes that of 
cleaning of the pavement surface to re- 
move deteriorated surface scale, road 
dust, tire film, and other foreign mat- 
ter, and to provide a smooth, open- 
pored surface. 

In Midland, Texas, a few years ago 
a similar test was conducted by sand- 
blasting the surface of the concrete. 
This was reported in the article 
“More Durable Paint Stripes on Con- 
crete Roads” by Charles J. Keese and 
Louis J. Horn which appeared in the 
November 1957 issue of Roads and 
Streets. Paint stripes applied over the 
sandblasted areas lasted over two 
years while stripes applied after only 
normal pavement cleaning were al- 
most completely gone in a period of 
six months. Mr. Behr indicates similar 
results from his tests in District 15. 
The Tennant machine probably pro- 
vides a much more practical method 
of cleaning than does sandblasting. 
It is felt that a revolving wheel rigged 
with short lengths of chains to create 
impact blows to the pavement surface 
might be sufficient to remove the dis- 
integrated pavement surface and al- 
low adequate air-jet and broom clean- 
ing. At any rate, only slight removal 
of the pavement surface is necessary. 


Thickness of Paint Important 


Service tests have indicated that the 
thicker the paint film the longer the 
stripe will last. This is probably be- 
cause the paint at the bottom of the 
stripe remains more ductile or, in 
other words, does not become brittle 


The stripe on this concrete pave- 
ment has scaled off and is prac- 
tically gone. 


RE SESE NOS = SSS 


A close-up of this stripe shows the lack of bond between paint and pavement. Restriping over a stripe that has 


lost its bond to the pavement will result in early flaking of the new stripe. 


and break when subjected to the up- 
lift pressures of moisture and salts, 
and because of the increased tensile 
strength which holds the paint film 
together in spots where bond with the 
pavement is lost. 

Each paint has an optimum “dry- 
film” thickness which generally is 
somewhat thicker than the recom- 
mended application rate. The desired 
dry-film thickness depends upon the 
drying characteristics of the particular 


paint. “As thick as practical” may be 
a good rule. This is true only when 
the paint is applied to a good sur- 
face. There is no substitute for a 
good, clean surface when attempting 
to get durability out of paint mark- 
ings. This is emphasized by Mr. 
Behr’s report. 

A combination of an adequate dry- 
film thickness applied to a clean, dry 
pavement surface will yield longer 
service life from any pavement-mark- 


ing paint. 

Experiments have produced com- 
pounds for striping that give stripes 
of thicker consistency than paints. 
These are: described in the article 
“New Stripe Materials Better Than 
Paint,” which appeared in the Oc- 
tober 1952 issue of Roads and Streets, 
and Texas Engineering Experiment 
Station Bulletin No. 130, ‘““The Hot- 
Melt Plastic Stripe as a Pavement 
Marking Material.” 
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Pictured above is the top of a pavement stripe for comparison with the picture below, which is the bottom of 
a flake of pavement stripe and clearly shows that the paint was bonded fo road dust, tire film, disintegrated 
pavement surface, and other foreign matter. The relatively few bright spots indicate that very little good 
bond ever existed between paint and pavement. 


20 


This magnified view of ordinary concrete pavement shows the rough texture, surface deterioration, and col- 


lection of foreign matter. 


A magnified view of the same surface after relatively little sanding shows a smooth surface almost free of 
foreign matter. 
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This day in Lufkin District a trav- 
eling mechanic is making repairs and 
inspections of Highway Department 
vehicles in some one of the counties. 
In Childress any of the seven motor 
eraders owned by District 25 may be 


in the shop for a new filter to cure 
sluggishness and misfiring. For cer- 
tain, that helping hand in the eastern 
portion of El Paso District—a_ sub- 
district shop located in Alpine—is 
doing business with the vehicle popu- 
lation it services for the Department. 

Districts north, east, central, and 
and west comment this month on fore- 
sighted habits they have devised not 


ZZ 


aintenance 


only for the sake of budget but for 
the good of the vehicles and machines 
they are trying to extend. 


Lufkin's Mobile Mechanic 


From District 11, District Engineer 
B. L. DeBerry speaking: “A mechanic 
who travels to each county in the 
District every four to six weeks in- 
specting and repairing every piece of 
equipment is saving us considerable 
lost time and many costly repair jobs. 

“The use also of a pickup truck 
equipped with enough bins to carry 
a supply of commonly needed repair 
parts has been one of our most help- 
ful preventive-maintenance practices. | 


Our truck is stocked with plugs, 
points, fan belts, brake parts, con- 
densers, radiator hose, fuel pumps, 
battery cables, and similar items.” 


District 25 Diesel Developments 


What Palmer Massey, District En- 
gineer in Childress, says about the 
remedy for motor-grader trouble in 
his area, could furnish a solution to 
other Districts with 71 Series General 
Motors Diesel engines which become 


sluggish and misfire under load. “We 
found at least 90 per cent of the time 
the trouble could be corrected by in- 
stallation of new fuel filters—both 
primary and secondary,” Massey 
stated. “These engines did not come 
equipped with fuel-pressure gauges, 
and we have installed fuel-pressure 
gauges (zero to 100 pounds) between 
the secondary filter and the injectors. 
Operators have been advised to 
change fuel filters when the engine 
fuel pressure drops to twenty pounds.” 


Sub-District Shop Added 


To furnish quicker service in the 
eastern portion of the District, Roy J. 
Greer, Equipment Supervisor in El 
Paso District, has established a sub- 
district shop in Alpine. An excerpt 
from a letter written by E. W. Mars, 
District Engineer, points out that this 
convenience eliminates excessive tray- 
eling. 


The Sun Has Riz. 
The Sun Has Set. 
And Here We Is, 
yy Texas Yet... 


OY ER THE MIGSRHNAYYS 


Comments... from the Traveling Public 


Would you please send me your 
Ofheial Highway, Travel Map of Tex- 
as for 19592 I have always used your 


even ugh ra a ate. | 
nust, in all honesty,..say that your 
“highways are equal’ to if not better 
= than the California highways “as a 
2 whole. And ‘that your state highway 

map is absolutely and. positively the 

very best state highway map. put out 

by a state or gas company. 

Bob Aronoft 
Pasadena, California 
The picture of the four-level inter- 

change at Fort Worth, Texas, which 
appeared in the July issue of the Civil 
Engineering (magazine) is so spec- 
tacular and so representative of the 
best in modern highway engineering 
that we would like a framed copy of 
the picture to put on the wall of our 
building. Would it be possible for us 
to borrow a copy of this photograph 
to enlarge for this purpose? 
Henry A. Babcock 
Colorado School of Mines 


I recently returned from my vaca- 
tion in Mexico. Of all the highways 
Ive traveled: l’ve never ridden on 


better roads than I did riding through | 
‘Texas. Two other people riding with 


me (one who had driven through 31 
states) remarked how well construct- 
ed and marked the Texas highways 
were. It’s a real pleasure to drive a 


car on highways such as yours. 
I thought I’d write these few words 
to compliment Texas for a job well 


done. Ronald Jacob 


haiti 34, Illinois 


enlace tiasasaarr iva 
cee . 


avowoniit 


Textil can never btag chough on 


theivefine highways and” éach_ time | 


drive im other states, | so much Mere 


well-marked and 
It certainly is an 


appreciate our 
smooth highways. 
achievement as Texas has so much 
more territory to cover than most 
states, and our farm roads are better 
than most states’ main highways. 


Evelyn Lachele 
San Antonio, Texas 


In driving over approximately five 
miles: of the recently retopped road 
just north of ——,, flying gravel broke 
the windshield of my Buick in five 
driving at 
and the 
flying gravel was caused by cars pass- 
ing me. I doubt if any one of these 
passing cars were exceeding the speed 


separate 
around 50 miles per hour, 


places. I was 


limit or if so by any great amount, 

In the past five years I have driven 
this Buick 92,500 miles and my Cad- 
illac 56,000 miles, and this is the first 
windshield break I have had so you 
can see it is not a habitual occurrence 
with me. 

I know you have problems on fresh 
topping and that anyone who drives 
them is taking some chances, but the 


stretch. 


fact that I had five breaks in five 
miles and no previous breaks in near- 
ly 150,000 miles of travel seems to in- 


dicate that there is certainly some- 


thing wrong with the method of top- 
ping this stfetch of highWay,.and for 
this reason I would. like to call itsto 
your attention. One ef my associates 
had two breaks in this same five-mile 


Signed 


On SundaY"*beut, 11:15 A.M. my 
family and I had just driven*through 
—in your wonderful state, enjoying 
the scenery and at peace with the 
world. 

At that time a gravel spreader, 
en by a Department of Highway 
truck, drove toward us in the center 
of the road at about 30 miles an. hour, 
spreading the loose gravel about ten 
feet high. He broke my windshield, 
my headlights, removed a great deal 
of paint from the front of my car, not 
to mention 


driv- 


the shower of gravel 


through the side window. 


The idiot driving the truck per- 
formed a like service for several cars 
before and after me. I am sure he was 
not a state employee. He_ probably 
had just loaned the equipment to a 
deranged acquaintance, since it is evi- 
dent.that no person in his right mind 
would have performed such a danger- 
ous and unnecessary deed. 

Im still°mad about the incident, 


‘but Texas still remains a very nice 


lace. * 
I Signed 
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“Te and “from Our Readers 


Your September issue of ‘Texas 
Highways that you and your associ- 
ates edit (please allow me here to 
state that I think you are doing a first 
class job in this assignment) pictured 
on the inside of the back page three 
incidents or conditions encountered 
by a motorist when he unsuspectingly 
entered a seventeen mile stretch of 
highway undergoing widening or re- 
construction and I have no doubt but 
that conditions such as these are 
not isolated exceptions, unfortunate- 
ly, but quite typical of what we see 
in too many areas. 

You well know that this is one of 
my pet subjects, as evidenced by my 
presentation of a paper concerning 
same at our Texas A&M Highway 
Short Course some few years ago. 
These conditions pictured in your 
magazine might well have been from 
a job in this Austin District but I will 
assure you that if it was, somebody 
must be keeping something from me 
for we in this area go to considerable 
extent and expense to avert this very 
thing. Actually, I rather feel the con- 
struction job referred to was some- 
where outside of our District 14 con- 
fines. 

I would like to take issue with you 
in the last paragraph of the descrip- 
tive captions underneath your pic- 
tures and in the left hand corner of 
that particular page wherein you 
stated that the safety protection of 
the motorists is the responsibility of 
the construction firm which has been 
awarded the highway work contract. 
While our “Green Book”  specifica- 
TH 
fairly well what you have written, I 


tions under Item actually state 
think this specification terminolog 
is badly outmoded and of a vintage 
applicable some years ago, but it cer- 
tainly should have no place in current 
day specifications involving the type 
of highway we are constructing and 
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carrying present-day volumes never 
dreamed about in our earlier days. 
We as engineers, who plan, design, 
construct, maintain, and operate our 
highway system, can spell out in more 
pertinent language in our plans and 
specifications exactly what the con- 
tractor is to do, his sequence of work, 
etc., all leading toward the proper 
and convenient handling of traffic, 
and actually pay him for these meas- 
ures and I will assure you we'll find 
no contractor unwilling to cooperate 
with us. 


More often than not, we give a con- 
tractor an almost impossible feat to 
accomplish as far as handling traffic 
is concerned and then ride through 
the construction job with “tongue in 
cheek”? when we observe such condi- 
tions as you have pictured and just 
mutter to ourselves that the contrac- 
tor 1s not cooperating and it is his re- 
sponsibility so why should we get 
overly disturbed. 


I might add in conclusion that I 
think we in this Austin District are 
now expending varying amounts pos- 
sibly up to 5 or 10 per cent of our 
contract cost for nothing more than 
the proper and convenient handling 
of traffic through these construction 
jobs on our heavily traveled arteries. 
I think this is the best money we have 
ever spent. 


Ed Bluestein 
District Engineer 


About Our Pictures... 


East Texas is in the limelight this 
month. On our cover, seen through 
the tall pines, is U.S. 69 between Col- 


mesneil and Zavalla. 


Inside the front cover is another 
East Texas beauty—U.S. 59, between 


Lufkin and Nacogdoches. 


Enhancing Interstate Highway 30, 
on the inside back cover, are men 
from the Sulphur Springs warehouse. 
James H. Paden, Semi-skilled Labor- 
er, mops asphalt on the edging of 
the highway. Names of the gentle- 
men hard at work down the road were 
not obtained. Location is fifteen miles 


east of Greenville. 


TEXAS HIGHWAY COMMISSION 
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CHARLES F. HAWN Member 
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Texas Highways 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in the improvement 
of construction, maintenance, and op- 
eration. 


TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $3.50 annually, or it can be pur- 
chased for 35 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Division of Information and Statis- 
tics, Texas Highway Department, Austin 
14, Texas. 
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